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© RDS receiver. 



© An FM receiver for use in a Radio Data System 
(RDS), wherein a PTY (Program Type) code, M/S 
(Music/Speech Switch) code and Dl (Decoder Iden- 
tification) code are extracted from received RDS 
data, stored sound reproducing characteristic data, 
such as of tone quality, acoustic field and sound 
volume that correspond to the extracted codes are 
read from a data memory, and predetermined sound 



reproducing characteristic is then set automatically 
in accordance with the read-out sound reproducing 
characteristic data to provide the RDS receiver with 
the optimal condition in tone quality, acoustic field 
and sound volume for reproducing a high quality FM 
sound in view of the contents of a program and/or a 
mode of broadcasting. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an FM receiver and, 
more particularly, to an FM receiver for use in a 
radio data system {hereinafter referred to as an 
RDS receiver). 

2. Description of the Prior Art 

The radio data system (RDS) is a kind of FM 
multiplex broadcasting system developed in Eu- 
ropean Broadcasting Union (EBU), wherein a fre- 
quency of 57 KHz which corresponds to the third 
harmonics of a main carrier wave of 19 KHz for an 
FM audio signal is adopted for a sub-carrier wave. 
This sub-carrier wave is then modulated by an 
RDS data signal, which is coded into a biphase 
code, in accordance with a carrier suppression 
amplitude modulation system. The amplitude-mod- 
ulated sub-carrier is in turn superimposed on the 
frequency-modulated main carrier for broadcasting 
the RDS data, such as a program identification, 
alternative frequencies and the like, simultaneously 
with the FM audio signal in a multiplex broadcast- 
ing system. 

Referring to Figs. 1 and 2, there are shown a 
list of the RDS data and a transmission format 
thereof. The RDS receiver receives the RDS data 
broadcasted in accordance with the format of Fig. 2 
and derives respective data of Fig. 1 from the 
received RDS data by decoding. In case of a 
vehicle-mounted RDS receiver, for example, if a 
motor-vehicle is leaving a service area of one 
broadcasting station and it becomes hard to re- 
ceive the broadcast which has been listening, it 
may be possible to keep listening to the same 
program by switching over the broadcasting station 
to one after another automatically based on an 
alternative frequency list obtained from the re- 
ceived RDS data. In this way, it is possible to keep 
on listening to the same program regardless of 
broadcasting service areas. 

On radio broadcasting, there are various pro- 
grams such as of music, news, sports, traffic in- 
formation, etc. Further, even in the music program, 
there are so many varieties such as classic music, 
jazz, light music and the like, and there are also 
many types of broadcasting in the music program, 
for example, a music program with a talk, com- 
mentary or the like. In view of a transmission mode 
of FM broadcasting, there are two different trans- 
mission modes such as a stereophonic broadcast- 
ing and monaural broadcasting. 

To listen to the broadcast, selected are the 
most comfortable tone quality (frequency charac- 
teristic), acoustic field (such as surround effects), 
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sound volume and the like depending on the con- 
tents of a selected program and/or transmission 
mode. Accordingly, to reproduce a high quality 
sound in the FM broadcast reception, the broad- 
5 casting system of which essentially has a high 
fidelity (Hi - I) characteristic, it is preferable to 
adjust the reproduced sound so as to have optimal 
values in tone quality, acoustic field and sound 
volume in response to a type of program, a mode 

70 of transmission and the like. 

In case of listening to a classic music transmit- 
ted on stereophonic broadcast, it is preferable to 
set a radio receiver to have a flat frequency char- 
acteristic within the overall reproducible audio band 

75 width while to increase the sound volume slightly 
for eliminating insufficiency. Further, by setting the 
radio receiver to a surround mode which can pro- 
vide echo effects like in a concert hall, it is possi- 
ble to reproduce a music sound with a sense of 

20 immediacy. 

In case of listening to a news program, it is 
preferable to turn off the surround mode in order to 
make it easier to catch announcer's voice. Further, 
by setting the frequency characteristic to locate 

25 vocal sounds at the central part of the reproducible 
audio band and that to locate a sound localization 
in the acoustic field at the front of the user, it is 
possible to reproduce the announcer's voice more 
clearly as directing the driver's attention concur- 

30 rently toward the front. Heretofore, however, there 
has been no FM receiver which is capable of 
varying a condition of reproducing sound automati- 
cally in response to the contents of the program in 
reception, the transmission mode and the like, and 

35 the FM receiver has been set manually by the user 
whenever it has become necessary. 

It is therefore an object of this invention to 
eliminate the problems encountered by the prior art 
FM receivers and to provide an RDS receiver 

40 wherein predetermined sound reproducing charac- 
teristics, such as a tone quality, acoustic field, 
sound volume and the like, of a reproducing FM 
sound are automatically selected to set a receiving 
condition optimal for receiving respective programs 

45 by making use of a PTY (Program Type) code. M/S 
(Music/Speech Switch) code, and Dl (Decoder 
Identification) code contained in RDS data. 

SUMMARY OF THE INVENTION 

50 

An RDS receiver of the present invention com- 
prises a sound reproducing characteristic data 
memory for storing predetermined sound reproduc- 
ing characteristic data corresponding to a PTY 
55 (Program Type) code, M/S (Music/Speech Switch) 
code, and Dl (Decoder Identification) code con- 
tained in RDS data, an extractor for extracting the 
PTY code, M/S code and Dl code from the RDS 
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data, a reader for reading the sound reproducing 
characteristic data that correspond to the extracted 
PTY code, M/S code and Dl code from the data 
memory, and a controller for controlling the sound 
reproducing characteristics of an FM sound in ac- 
cordance with the read-out sound reproducing 
characteristic data. 

The predetermined sound reproducing char- 
acteristic data such as the tone quality, acoustic 
field and sound volume corresponding to the con- 
tents of program and/or the transmission mode are 
stored preliminarily in the sound reproducing char- 
acteristic data memory. Upon extracting the PTY 
code, M/S code and Dl code from the RDS data 
contained in the FM radio wave presently in recep- 
tion, the sound reproducing characteristic data 
reader reads the required sound reproducing char- 
acteristic data that correspond to the codes ex- 
tracted from the sound reproducing characteristic 
data memory. 

The PTY code, M/S code and Dl code are 
provided for discriminating the following subject 
matters: 

PTY (Program Type) code: for discriminating 
between the contents of the broadcast in reception 
such as classic music, light music, jazz, news and 
sports. 

M/S (Music/Speech Switch) code: for dis- 
criminating between the types of the broadcast in 
reception such as music and speech. 

Dl (Decoder Identification) code: for dis- 
criminating between the modes of the broadcast in 
reception such as stereophonic broadcast and 
monaural broadcast. 

The sound reproducing condition controller 
controls the change-over of the predetermined 
sound reproducing characteristics such as the tone 
quality, acoustic field and sound volume in accor- 
dance with the read back sound reproducing char- 
acteristic data. That is, the tone quality can be 
changed by varying levels of respective frequency 
bands of an graphic equalizer and that the acoustic 
field can be varied by setting the FM receiver to 
either of the surround modes shown in Fig. 4. 
Further, the sound volume can be varied by con- 
trolling an electronic volume. 

In this way, the predetermined sound reproduc- 
ing characteristics such as the tone quality, acous- 
tic field and sound volume in receiving the broad- 
cast can be set automatically in accordance with 
the contents of the program and/or the mode of 
broadcasting. Accordingly, it is possible for the 
user to listen to the reproduced sound with optimal 
tone quality, acoustic field and sound volume rel- 
evant to the subject matter of the program in 
reception and/or the mode of broadcasting. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a chart showing codes contained in an 
RDS data; 

Fig. 2 is a diagram showing a transmission 
format of the RDS data; 
5 Fig. 3 is a diagram showing an embodiment of 

this invention; 

Fig. 4 is a circuit diagram showing a surround 
effects circuit for constituting an acoustic field 
control circuit; and 
10 Fig. 5 is a flowchart showing operational steps 
to be implemented by the embodiment of Fig. 4 
in the change-over of the sound reproducing 
characteristics. 

16 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of this invention will 
now be described in detail by referring to the 

20 accompanying drawings. Referring to Fig. 3, there 
is shown a block diagram illustrating an RDS re- 
ceiver embodying the present invention. 

A desired broadcast wave is selected by a 
front end amongst FM multiplex broadcast waves 

25 received by an antenna 1. The selected broadcast 
wave is then fed to an FM discriminator 4 after 
being amplified at an IF amplifier 3. The front end 
2 adopts, for example, a phase-locked loop 
(hereinafter referred to as "PLL") synthesizer sys- 

30 tern made up of a PLL circuit including a program- 
mable frequency divider, a programmable dividing 
ratio of which is controlled by a controller 15 which 
will be described in detail hereinafter, for providing 
the tuning operation. 

35 A discriminated output of the FM discriminator 

4 is fed to a demultiplexer 5 for deriving an L (left) 
channel audio signal and R (right) channel audio 
signal therefrom in case of a stereophonic broad- 
casting. The L and R audio signals demodulated at 

40 the demultiplexer circuit 5 are then fed to an 
acoustic field control circuit 8 after being varied in 
sound volume and frequency characteristics 
through sound volume control circuits 6 L and 6 R 
such as of electronic volume controllers, and tone 

45 quality control circuits 7 L and 7 R such as of graphic 
equalizers. The acoustic field control circuit 8 con- 
sists, for example, of a surround circuit wherein a 
various kinds of surround modes can be selected 
as shown in Fig. 4. These sound volume control 

50 circuits 6 L and 6 R , tone quality control circuits 7 L 
and 7 R and acoustic field control circuit are con- 
trolled by the controller 15 as hereinafter described 
in detail. 

The front L and R audio signal outputs from the 
55 acoustic field control circuit 8 are fed to front L and 
R speakers 10 L and 10 R after being amplified by 
output amplifiers 9 L and 9 R . Further, rear U and R s 
signals are fed to L and R rear speakers 12 L and 
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12 R after being amplified by output amplifiers 11 L 
and 11 R . 

On the other hand, the discriminated output of 
the FM discriminator 4 is also fed to a 57 KHz 
band-pass filter 13, whereby an amplitude-modu- 
lated sub-carrier wave or RDS data is extracted 
from the discriminated output, hence providing an 
RDS data decoding circuit 14 with the extracted 
RDS data. 

The RDS data decoding circuit 14 decodes the 
RDS data fed through the 57KHz band-pass filter 
13 for deriving the original RDS data. The decoded 
RDS data forms one group, as shown in Fig. 2, by 
coupling four blocks each of which has 26 bits, 
wherein discriminated are a start bit of the block 
and a position of which block in the group based 
on an off-set word of ten bits assigned for a check 
word of each block. Further, an error check for an 
information word of sixteen bits of the discrimi- 
nated block is also implemented based on the 
check word. The decoded RDS data are fed to the 
controller 1 5. 

The controller 15 consists of a microcomputer 
and receives coded information of each block of 
the RDS data, which is fed successively as a group 
unit, for storing it into a RAM 16. In addition to this, 
a dividing ratio of a programmable divider (not 
shown) of a PLL circuit, which forms a part of the 
front end 2, is controlled in response to FM station 
selecting commands input by utilizing an operating 
switch panel 18 for tuning in a desired FM station. 
Concurrently, a receiving frequency of the selected 
FM station is stored in the RAM 16. 

Further, the controller 15 is provided with a 
display unit 19 such as a liquid crystal display unit 
for displaying necessary information such as a 
name of FM station, sound reproducing data such 
as the tone quality, acoustic field, sound volume 
and the like. Operating steps of the controller 15 
will be implemented in accordance with a control 
program stored in a ROM 17. 

The RAM 16 consists, for example, of a non- 
volatile memory unit of RAM and stores predeter- 
mined sound reproducing characteristic data pre- 
pared by the tone quality, acoustic field, sound 
volume and the like that correspond to a combina- 
tion of the PTY (Program Type) code, M/S 
(Music/Speech Switch) code and Dl (Decoder Iden- 
tification) code. As for the tone quality data, for 
example, stored is a predetermined amount of set- 
ting level for each band after dividing an audio 
frequency band into seven bands. As for the 
acoustic field data, stored is data for determining 
whether to select one of the surround modes as 
shown in Fig. 4 or to cancel the surround mode. As 
for the sound volume data, stored are sound vol- 
ume values (dB) to increase or decrease. 

The sound reproducing characteristic data may 



be stored in the RAM 16 in many different ways. 
For example, the optimal sound reproducing char- 
acteristic data is manually set by the user at his 
discretion by utilizing the sound volume control 

5 circuits 6, tone quality control circuits 7 and acous- 
tic field control circuit 8 for satisfying the user's 
preference. Further, in another way, standard 
sound reproducing characteristic data is stored in a 
ROM as default values when releasing from a fac- 

io tory, and is read from the ROM every time when 
the power is turned on for writing it into the RAM 
16. It is also possible to employ a last position's 
memory system wherein the last set data is stored 
in the memory for the next operation whenever the 

75 sound reproducing characteristic is varied manually 
by the user while in listening to the broadcast. 

The automatic setting operation of the sound 
reproducing characteristics such as the tone qual- 
ity, acoustic field and sound volume by making use 

20 of the RDS data will now be described by referring 
to a flowchart shown in Fig. 5. 

Upon initiation of the operation, it is determined 
at step S1 whether or not the controller 15 receives 
RDS data. If it is, extracting a PTY code (step S2), 

25 M/S code (step S3) and Dl code (step S4) from the 
received RDS data and discriminating a subject 
matter of each code at respective steps of S2, S3 
and S4. Step S5 gives an access to a memory 
area of the RAM 16 wherein the sound reproducing 

30 characteristic data is stored by making use of a 
combination of the discriminated PTY code, M/S 
code and Dl code as an address and reads the 
predetermined sound reproducing characteristic 
data, such as tone quality data, acoustic data and 

35 sound volume data, from the addressed memory 
area. 

At step.S6, the controller 15 controls the sound 
volume control circuits 6 L and 6 R , tone quality 
control circuits 7 L and 7 R and acoustic field control 

40 circuit 8 to set the whole circuits for the optimal 
operating conditions in accordance with the read- 
out sound reproducing characteristic data. 

More specifically, since the sound volume con- 
trol circuits 6 L and 6 R consist of electronic sound 

45 volume controllers as described above, sound vol- 
ume levels are increased or decreased respectively 
by a specific amount through the control of the 
electronic sound volume controllers in accordance 
with the read back sound reproducing characteris- 

50 tic data. Likewise, since the tone quality control 
circuits 7 L and 7 R consist of graphic equalizers, 
levels of divided frequency bands are set respec- 
tively to specific values in accordance with the 
read-out sound reproducing characteristic data so 

55 that a frequency characteristic of the reproduced 
sound has a required envelope. Further, since the 
acoustic field control circuit 8 consists of a sur- 
round circuit as described above, a desired acous- 
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tic field can be set by selecting either one of the 
surround modes shown in Fig. 4 in accordance with 
the read-out sound reproducing characteristic data 
or by canceling the surround mode. 

After setting the tone quality, acoustic field and 
sound volume that correspond to the PTY code, 
M/S code and Dl code contained in the received 
RDS data, output are FM sounds reproduced from 
respective speakers 10l, 10r, 12 l and 12r in accor- 
dance with the sound reproducing characteristics 
being set. Accordingly, in accordance with the 
present invention, the sound reproducing character- 
istics of the FM receiver can be changed-over and 
set to the optimal condition automatically in accor- 
dance with the PTY code, M/S code and Dl code 
contained in the received RDS data. Thus, it is 
possible to listen to an FM broadcast with the 
optimal sound reproducing characteristics in re- 
sponse to the contents of the program in reception 
or to the mode of broadcasting. 

In the preferred embodiment as described 
above, the sound volumes were controlled only by 
utilizing the sound volume control circuits 6 L and 
6 R , however, it may be possible to provide a so- 
called fader control system, wherein a ratio of front 
and rear side sound volumes is varied through the 
simultaneous gain control of the output amplifiers 
9 l .r and 11 l ,r. 

Preferred setting examples of sound reproducing 
characteristics in accordance with the present in- 
vention will be shown in the followings: 

1) For news and education program 

Adjust the frequency characteristic to center 
on vocal frequencies and adjust the fader to 
localize the sound in front. 

2) For stereophonic music program 

Adjust the frequency characteristic (for ex- 
ample; a flat frequency characteristic) to match 
with an acoustic space (for example; an in- 
vehicle space) and set the surround effects to a 
studio mode of presence or theater mode de- 
pending on a class of music. Moreover, the 
sound volume may be increased slightly if it is 
required (for example; an extent of 3 dB). 

3) For sports program 

Adjust the frequency characteristic to match 
with the acoustic space and set the surround 
effects to a stadium mode emphasized in the 
spread of sound. 
x 4) For monaural music program 

Adjust the frequency characteristic to match 
with the acoustic space and set the surround 
effects to a simulated mode (a pseudo- 
stereophony). 
As it is obvious from the description above, 
required sound reproducing characteristics for the 
RDS receiver, such as the tone quality, acoustic 
field and sound volume, can be set automatically to 



the optimal condition of reproducing sound in re- 
sponse to the contents of the receiving program or 
a type of transmission mode by making use of the 
PTY code, M/S code and Dl code contained in the 

5 received RDS data. 

Further, since the sound reproducing charac- 
teristics can be set automatically, it is no longer 
necessary to change the reproducing characteris- 
tics by consulting with a user's manual like used to, 

70 thus improving the operability of the FM receiver. 

It is to be understood by those skilled in the art 
that the foregoing description relates only to a 
preferred embodiment of the invention and that 
various changes and modifications may be made in 

75 the invention without departing from the spirit and 
scope thereof. 

Claims 

20 1. An RDS receiver comprising: 

memory means for storing predetermined 
sound reproducing characteristic data corre- 
sponding to a PTY (Program Type) code, M/S 
(Music/Speech Switch) code, and Dl (Decoder 
25 Identification) code contained in RDS data; 

extractor means for extracting the PTY 
. code, M/S code and Dl code from the received 
and decoded RDS data; 

reader means for reading the sound re- 
30 producing characteristic data that correspond 

to the extracted PTY code, M/S code and Dl 
code from said memory means; and 

control means for controlling sound repro- 
ducing characteristics of a reproducing FM 
35 sound in accordance with the read-out sound 

reproducing characteristic data. 

2. An RDS receiver as defined in claim 1, further 
including display means coupled to ssid con- 

40 trol means for displaying information relating to 

the sound reproducing characteristic data. 

3. An RDS receiver as defined in claim 1, 
wherein said control means controls sound vol- 

45 ume control circuits, tone quality control cir- 

cuits and an acoustic field control circuit for 
controlling sound reproducing characteristics of 
a reproducing FM sound in accordance with 
the read-out sound reproducing characteristic 

50 data. 

4. An RDS receiver as defined in claim 3, 
wherein said sound volume control circuits 
consist of a pair of electronic sound volume 

55 controllers. 

5. An RDS receiver as defined in claim 3, 
wherein said tone quality control circuits con- 



5 
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sist of a pair of graphic equalizers. 

An RDS receiver as defined in claim 3, 
wherein said acoustic field control circuit con- 
sists of a surround circuit which can select a 5 
plurality of surround modes. 
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FIG. 4 
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FIG. 5 
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© RDS receiver. 



© An FM receiver for use in a Radio Data System 
(RDS), wherein a PTY (Program Type) code, M/S 
(Music/Speech Switch) code and Dl (Decoder Iden- 
tification) code are extracted from received RDS 
data, stored sound reproducing characteristic data, 
such as of tone quality, acoustic field and sound 
volume that correspond to the extracted codes are 
read from a data memory, and predetermined sound 



reproducing characteristic is then set automatically 
in accordance with the read-out sound reproducing 
characteristic data to provide the RDS receiver with 
the optimal condition in tone quality, acoustic field 
and sound volume for reproducing a high quality FM 
sound in view of the contents of a program and/or a 
mode of broadcasting. 
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